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THE DURHAM SYSTEM OF HOUSE DRAIN-| The car repair and paint shop is 80 x 280 ft. | ee Sov ravine, at the bottom of which flows 
AGE. The repair shop, 78 X 141 ft.; paint shop, 78 x 121| the Kinzua Creek, situated in McKean County, 


pata , . | Pa., three miles from Alton,;the present terminus 
ft; paint and oil room, 14 Xx 66 ft. 4 in. | of the Bradford branch. 
In our issue of June 10, ult., we gave a general) Boiler house, 47 x 47 ft. Chimney, 102 ft. high, | 


. aeare The structure, when finished, will be 2,052 ft, 
description of the new system of hotise drainage | with 5 x 5 flue. |long between abutments and 302 ft. high from 
construction, which is part of the equipment of| Store, 20 x 100 ft. 


| the surface of the ground to the base of the rail. 
the marvelous yeung city of Pullman; for the| The buildings are all of brick, except the wood- | It iscomposed of continuous lateral girder irons, 


further iriformation of our readers we publish an | working shop, which is of wood, and contains all | ene ta Sree see aa formed by col 
Ss ae oge > , . s 
illustration of some of the features then alluded to, | the wood-working machinery, with an engine to| p . 8 oe 


: : , | as to give the greatest amount of strength and 
showing the methods of connecting water-closets | drive it, steam being brought from the boiler-, stability to resist pressure from wind and storms. 


with the soil pipe so that no joint can be disturbed | house. The lumber yard is so arranged that the oe wo heey a uniform length at top and 
by settlement. All water-closets adjoining the lumber can be taken from any pile directly to the | pt sare t. 6 in. a width at top of 10 ft., and 


. er mnie 7 ; at the bottom the width varies with the height. 
soil pipe are supported directly from the soil pipe above building, where it passes through the | the two highest towers having a width at their 


and are entirely independent of the floor for sup- |machines, to be dressed and fitted, then placed | bases of 102 ft. 9 in., the width of the towers at 
port. Water-closets at a distance from the soil| upon a car and taken directly behind the cars, | eae oe ae ee = a 
: . : ‘ . eig ‘ou Op Oo 1e masonry on which thev 
gn opp heater en nn being built in the car shop. There is a small yo.¢ to the underside of the girders of which the 
the soil pipe by ’ settlemen 


| tramway passing entirely around the engine-house | truss is composed. 
cannot strain any joint, Any 
good water-closet which does 
not require a retentive trap 
under it can be used in connec- 
tion with this system ; the con- 
tents of the closet must be 
discharged directly into the soil 
pipe without encountering an 
intermediate cesspool—for that 
is what the trap under the or- 
dinary water-closet amounts to, 
All ihe upper piping in the 
Durham system is of standard 
wrought iron, lap welded,steam 
pipe, coated with asphalt: the 
drains are built of dipped cast- 
iron gas-pipe, weighing 15 and 
25 pounds perfoot for 4-in. and 
6-in. pipe. The soil pipes are 
supported directly by the drains 
into which they are screwed by 
means of an elbow connection; . 

d 6 steld: end was fortunately found in close 
a cites te % pe proximity to the work, and 
have no connection with walls eT Lt he ; ee ; avesh ahah @en:taben. ta seahee 
or partitions. The complete ee ® io P43 Be ee the pier mictontty ee to 
system is an apparatus which : x : : ensure perfect stability. There 
; : ; are'in all 112 piers and two 
mannan lniapandens. of the abutments, containing 7,000 cu- 
building for support, and abso- bic yards of masonry. 
lutely invulnerable. Its intro- The chief engineer of the 

: p ‘ work is Mr. O, Chanute, of the 
duction will undoubtedly dis- Erie Railway. The viaduct was 
place the plumbing system now ye jected by Mr. O, W. Barnes 
in vogue; for the public are in fore the road passed into the 
such a condition of exaspera- 
tion and panic on sanitary 
questions that they are more 





There are twenty clear spans 
of 61 and one of 62 ft. in length. 
Due provision is made for ex- 
pansion and contraction, as in 
the girders of the truss on the 
plates connecting the columns 
at the base of the towers and 
to the masonry. The ‘owers 
are firmly anchored to the ma- 
sonry piers by heavy iron rods, 
The floor system of the viaduct, 
which is 20 ft. in width, con- 
sists of oak ties 8 in. in width 
and 12 in. deep, laid on the gir- 
ders 8 in. apart, on which the 
rails rest. Every provision is 
made for safety by double tim- 
ber guard rails, and an inside 
steel guard rail. On each side, 
outside the guard-rails, a side- 
walk is laid and protected by 
a hand railing. 

The weight of iron in the 
structure is 4,200,000 pounds. 
The masonry is all of a very 
substantial character, of a good 
quality of sand stone, which 
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THE DurRHAM System OF HOUSE DRAINAGE. 


hands of the New York, Lake 
Erie & Western Railroad. Mr. 
Charles Pugsby is principal as- 
sistant engineer; C. H. Keefer, 
than ready to accept a change engineer in “re the work; 
: : : W. Seamon, E. B. Rawson and 
ee ee di ty of C. E. Ball, assistants. 
Th y izati £ the Du 2 This viaduct was designed as 
ea — o — r well as constructed by Clarke, 
ouse Drainage Company Reeves & Co., of the Phoenix- 
of New York is being rapidly ville Bridge Works, whose de- 
proceeded with, and it is ex- : of th CE oe by: the ey ae 
eh them sell. be by é a ; of the Erie Railway #s the best 
sos t mn y , — PP , bigs Te Re ne eo plan a several competing 
execute contracts in to- : ? pee Vike ! Py yy p Z Bis plans. he iron work will be 
ber, after which time house- lg all erected by August moe 
trains can cross in a week after- 
<a elect whether they wards. This will be just four 
ioe cee rome months from the time < pe 
y safe m in ginning to erect iron. hen 
their houses. At present they areall at the mercy | and to the machine shop, thus avoiding the carry- | it is considered that there are nineteen towers, six 
of the plumber. ing of many articles. The machinery in the| of which are higher than those of Brooklyn bridge, 
hine shop is driven by an engine in the shop, | and that the viaduct is as long as from the City 
_ So mac sae v os a ao . The| Hall to the Battery, this is a rapid feat of con- 
steam being furnis rom the boller-house. 1€ | struction, and due entirely to American methods, 
BIDS FOR NEW SHOPS ON THE D., L. & N. buildings will be heated by steam from the boiler- | no scaffolding of any description —. been used. 
R. R. house, where boilers of the Babcock and Wilcox; The work of erection is being skilfully man- 
nian tone will bor ened }aged by R. A. Simmons, superintendent.—The 
J. J. McVean, the Engineer of the Detroit, | 7?” . . |. ¥. Graphic. 
Lansing & Northern Railroad Company, has let The following were the bids upon the work. ———~++eerm. 
’ * 
contracts for building new shops at Ionia, Mich. | Coline « Jaynes, Detroit ih.<. =... L4NAga.80 Teursane Sram. 
From a ground-plan we take the following dimen- | 0. Waterbury, jenie, ct eae e ener ee ee eee eeee scene ene Water mixed with ice gives the best temper to 
sions of the several buildings: ver, aoe gc. i, Mich. ......... 124'307.79 steel. Ove may ineert some omen - to SAven- 
: , «, | Deas Brothers, DelvoM, MiGM........-...0.cccccc 143.771.20 | tage in a lump of ice, as jewelersand watch-mak- 
deere house, 250 ft. in diameter; turn-table pit, | Palle & Wheeler, Lansing, Mich....... «.....-.+- 176,831.25 | ers do when they temper them in sealing-wax. 
ft. in diameter; open court, 120.8 ft. indiameter;| (Gontract awarded to Collins & Jaynes. Detroit. | Often oil is used, and is preferable to water, be- 
locomotive pits, 4 x 35 ft. : th tenis Saab ob ible, | Cause it is not as easily evaporated. Damascened 
The machine shops, 110 x 250 ft.; machine| _* #8 intended woipuih the werkeas possi®’®: | blades are tem in a strong current of cold 


as the present shops are in very poor condition. air, sing through a narrow chink, a temper 

shop, 108 X 145 ft.; blacksmith shop, 40 x 95 ft.; ts ial dekh uss ore walieenh ‘oon with water being thus > 

boiler shop, 45 x 98 ft.; tin shop, 14 x 45 ft.; pat- tained. But of all the means for this purpose, it 

tern shop, 15 x 47 ft.; hall, 12 x 15 ft.; office, THE KINZUA VIADUCT. is nelinved the net efficacious isa matalite liquid, 
12 x 15 ft.: , auinegeas and, mercury bei e only one known, an 

cuamicas ene 15 x 4 ft, 6 in.; locome- The highest railroad bridge in the world, now | always a good conductor of heat, as well as the 

shoe . being constructed on the extension of the Brad- | best of liquid conductors, it has come to be regarded 

Placed next to this is the transfer pit, 60 < 278| ord bh of the New York, Lake Erie & West- | as an unequaled bath for the temper of very sharp 

ft., with an iron table and six tracks, ern Railroad, is now nearly completed, The bridge | steel tools. 





CONSUMPTION OF TIMBER. 


It is estimated that, leaving out of consideration 
houses and other buildings and furniture, 100,000 
cords of soft _—— are annually worked up into 
shoe pegs; 190, cubic feet are conv into 
matches; last and boot-trees and tool handles re- 
quire the use of 1,000,000 cords of birch, beech and 
maple, and in burning the brick which are to re- 

lace frame structures, 3,000,000 cords of wood are 
foamait every year. Nearly 1,000,000 trees have 
already been made into tel Ih poles, and 300,- 
000 new poles are put up annually. The relations 
of the existing supply to consumption have been 
accurately culated, and it is safe to say that 
unless economy is practiced or the amount of 
wood inc , the time is not far distant when 
wood will be very high and scarce. Plant more 
trees. 


CORRESPONDENCE. 


CORRECTION—ALGEBRAIC PROBLEM. 
My answer to algebraic problem in ENGINEERING 
News of Sept. 2 should be : 
ao == 8, y = 3 
x = + 8.6264, y = — 2.1509. 
8S. C. W., Chicago, Ml. 


ALGEBRAIC PROBLEM. 


PITTSBURGH, Sept. 5, 1882. 
Ep!ItoR ENGINEERING NEWS : 
I watched the responses in the last issue of your 
valuable paper on an algebraic problem, given by 
a reader of your paper in No. 88, Vol. IX., in form 


3 Me ae = Last Monday I 


discovered some solutions for that problem, and 
being myself in possession of the correct answers, 
I intended to satisfy the questioner, for all of the 
solutions given in the last issue of your paper are 
incomplete and partly incorrect. The above equa- 
tions are two associated equations of the fourth 
degree in reference to y and «, therefore we will 
have to find the four roots of either one of the two 
equations, For a and y, respectively, the equa- 
tions of the fourth degree are : 
I. at — 22 a* — x + 120 = 0, and 
Il yt*— 2y*+y— 10=0 

The four roots of these equations, and therefore 
of the two originally given ones, are : 

zv=+8;y=+2 
a’ = + 8.626418 and y" = — 2.150911 
a” = — 3.318209 4 0.229799 V7—1 and y” 

+ 0.0754559 + 1.522784 4/—1 
x — 8.818209 — 0.229799 4/—1 
y’” = + 0.0754559 — 1.522794 4/—1 

and will thus by pairs (same indexes belonging to- 


yume tt 
yi—a= 1 


of two equations: 


gether) satisfy the two equations 
as trial may prove. 
Respectfully yours, 
F. MELBER, C. E., 


STAKING OUT SWITCHES. 


Keystone Bridge Co. 
UNITED STATES ENGINEER OFFICE, 
21 Astor Building, 
JACKSONVILLE, Fla., Aug. 29, 1882. 
EpITOR ENGINEERING NEws: 

Your correspondent ‘“‘F. D.” asks in the last 
issue of your paper: ‘‘What is the practical work 
for staking out a switch on the ground, frog being 
on the ground, and for the various ones now in 
use?” 

Your correspondent has not stated the condi- 
tions as fully as is desirable, but it is pre- 
sumed he is limited in his frog angle by the different 
frogs he happens to have on hand, supposed to be 
a limited number of different angles. This being 
the case, ‘‘ F. D.” is referred for the theoretical 
part of his problem to ‘‘ Henck’s Field Book,” 
Prob. 51, Page 38, where, the frog angle being 
given, it is required to find the radius of the turn- 
out curve and the position of the point of the 
frog. 

The first thing is to find the radius R of the 
center line of the turnout curve. To find this he 
must have the following data: 

The gauge of the track = g. 

The “‘throw” of the switch rail = d, which is 
generally taken as 5 inches, 


ENGINEERING NEWS AND 


The angle which the switch rail makes with 
the main track = S, which varies, of course, with 
the length of therail. This length varies from 18 
to 30 ft. 

The frog angle = F. 

The radius R of the center line of the turnout is 


then found by Henck’s formula, adapted to loga- 
rithms : 


sin, l¢ (F + S) sin. 4 (F — S). 

From this we have R by subtracting the value 
of 449. 

We now proceed to compute the position of the 
point of the frog, which is located in reference to 
the throw or mouth end of the switch rail. 

Referring to the figure we will call the distance 
from the mouth of the switch to the point of the 
frog BF. 


Then BF by Henck’s formula 


R+% 


g—d 


sin. 44 (F + 8) 

We are now ready to stake out the switch or 
turnout. Two cases may occur. 

1st. The location of the switch throw may be 
fixed. 

2d. The location of the frog in the track may 
be fixed. 

In the first case the position of the switch throw 
being fixed, we will drive a hub with nail in the 
center, x of the preposed turnout opposite the 
switch throw, determining its position by 
measuring from the rail one half the 
gauge of the track plus the throw of the 
switch, which last we will consider to be five 
inches, Theoretically, this should be measured at 


right angles to the position of the switch rail in 
the turnout; but, practically, it can be measured 
at right angles to the rails of the main track. 
Mark a point Don the inside of the rail of the 
main track opposite this for the end of the switch 
rail, and measure back on the iron the length 
chosen for the switch rail, and mark a point A on 
the inside of the rail for the heel of the switch 
rail. The length of the switch rail is generally 20 
or 22 ft., but this may be varied to save cutting the 
iron. Short switch rails are more easily worked and 
are safer, but less than 18 ft. is objectionable, as 
not apt to make a smooth running curve and lia- 
ble to jar the train. We now measure off the 
chord BF, which we have previously found by 
computation, from the throat of the switch, and 
.42 of a foot from the inside of the rail of the main 
track, swinging in the dist. BF’ to such a point F 
as it will touch the inside edge of the rail of the 
main track. This gives the position of the point 
of the frog in the track, which we mark on the 
rail 


The section master will set the frog in the track 
at this point without further marking. 

We now set up the transit on the hub at a and 
lay off the curve of the turnout—the radius of 
which we have already computed—by setting 
stakes in the center line every 121¢ ft., using a 
parallel to the switch rail in its position in the 
turnout, for tangent and deflecting as usual. 

We know the radius;of the turnout, and we can 
consequently compute the ordinate for bending 
the rails by the formulaon Page 14 of Henck, 

7 
m= ~ in which m equals the ordinate required 


in decimals of a foot, and / equals the length of 
the rail used. It can also be taken from Table I 
(ibid.). 
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The angle S which the switch rail makes wit) 

main track is easily computed, as we know or as. 

sume the length of the switch rail and the throw of 
d 


the same, ee See 


The frog angle F' is known or easily found by 
measuring the frog, and computing, or by taking 
@ paper pattern of the point angle and applying a 


protractor. 


In the second case, where the point of the frog 
ie fixed in the main track, we have to locate the 
switch throw from this point by measuring back 
the chord BF to a point B, 0.42 ft. from the main 
track rail. 

In the case of a switch with a double throw. 
where two turnouts leave the main track from the 
same point, it is well to paint the stakes of each 
turnout a different color, to avoid confusing the 
trackmen. 

We have supposed the main track to be on a 
straight line. If the turnout is from a curve the 
problem is more complicated, but it can be easily 
solved by Prob. 57, Page 38, Henck. 

Jf “F. D.” is limited for any reason in the 
length of his radius, then he must proceed by Prob. 
50, Page 32 (ibid.), and trust to chance to have one 
of his frogs fit the frog angle required. 

Asacheck upon the somewhat long computa 
tion required when the turnout is from the inside 
of acurve I have sometimes adopted the follow- 
ing mechanical method of obtaining the position 
of the point of the frog and the frog angle : 

I set up the transit on the switch throw at B 
and lay out the outer rail of the turnout by deflec- 
tion angles to any assumed radius, finding the point 
of the frog by repeated trials of deflection, and then 
measuring the frog angle by means of a light 
board with a nail driven through it at the point of 
the frog. This nail in the board is set over the 
point of the frog when found, and a pattern of the 
‘frog angle made on it by means of deflections with 
the transit, to establish the curve on the board. 
From this curve the tangent T at F is laid off 
and the frog angles measured with a protractor, or 
otherwise. 

This method uses the rad. for the outer rail only, 
and saves computation for the frog angle and posi- 
tion, but is not applicable in the case given by 
““F, D.” unless he is restricted to a certain radius. 

The method I have described makes the turnout 
curve tangent to the switch rail, and consequently 
compounds the curve from B to A. This is no 
practical detriment, for generally the difference in 
radius is very slight, between tlie radius of the 
switch rail and the rest of the turnout, which is 
more than overcome by the manipulations of the 
trackmen. ; 

Some engineers, however, prefer to make the 
curve tangent at the heel of theswitch rail A. In 
that case the throw of the switch rail must some- 
times be slightly changed (only a slight change is 
admissable with ordinary iron) or the length of the 
switch rail must be changed. But for safety in 
traffic the length of the switch rail should not be 
much increased, and if diminished nothing is 
gained. Respectfully yours, 

J. Fras. LE Baron, U. 8. Ass’t Engineer. 
Formerly Chief Engineer Fitchburg R. R. Co., 
Boston. 
HOW TO TOW A BOAT. 

Those living on swift streams, and using small 
boats, often have occasion to tow up stream. So 
do surveyors, hunters, campers, tourists and 
others. One man can towa boat against a swift 
current where five could not row. 

Where there are two persons, the usual method 
is for one to waste his strength holding the boat 
off shore with a pole, while the other tows. Where 
but one person, he finds towing almost impossible. 
and when bottom too muddy for poling and cur- 
rent too swift for rowing, he makes sad progress. 

The above cut shows how one man can easily 
tow alone. The light regulating string B passes 
from the stern of the boat to one hand of the per- 
son towing (7). The tow-line A is attached a little 








SEPTEMBER 9, 1882. 








AMERICAN CONTRACT JOURNAL. 





in front of the centre of the boat. Hence when| where there were long reaches, and no wind to 
B is slackened the boat approaches the shore, 
while a very slight pull on it turns the boat out- 





ward. The person towing glances back ‘‘ ever and 
anon” to observe the boat’s line of travel. 
S. N. STUART, Philadelphia. 








THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS. 





BY J. JAMES R. CROES, M. AM. SOC. C. E. 


(Continued from page 309.) 
CCCLXXVIII.—MOUNT VERNON. 0. 

Mount Vernon, Ohio, in lat. 40° 30’ N., long. 83 
30°’ W., is on the Kokosing River. 

Water-works were built by the town in 1882, 
taking the svpply from the river, and pumping it 
by a Worthington compound duplex engine, with 
an —. igh-pressure Worthington engine, 
into a stand-pipe 25 ft. in diameter, and 56 ft. high, 
on a hill 125 ft. above the general level of the 
town. 

Distribution is by 4 miles of cast-iron pipes of 
from 12 to 4-in. diameter, with 20 fire hydrants and 
300 taps. Lead service pipes are used. The popu- 
lation in 1880 was 5,400, ne works cost $50,000, 
and are controlled by three trustees, elected by 
popular vote. 

he works went into operation in July, 1882. 
(TO BE CONTINUED.) 
++ oe oe 
A BOAT SURVEY OR RECONNOISSANCE OF 

PEACE CREEK AND CALOOSAHATCHIE 

RIVER, FLORIDA. 

Extract from the report of J. Francis Le Baron, U. S. As- 
sistant Engineer to W. G. Williamson, U. S. Assistant 

Engineer, un the survey for a t route from the 


steamboa 
St. John’s hiver to Charlotte Harbor, on the Gulf of 
Mexico, made in June, 1881. 





Fie eee es S 8 © Owing tw the Ghod 
time remaining and the small balance of appropri- 
ation left, a boat survey or reconnoissance was de- 
cided on. My plan for this survey was as follows: 
Before leaving Ft. Meade, I had made a boat tri- 
pod, consisting of three short legs, which were 
fastened in the tripod head of the transit in place 
of the regular tripod legs, which were taken out. 

This tripod was set up in the stern of one of the 
boats (two boats were used,each 14 ft. long, flat 
bottomed and made exactly alike) exactly’on the 
centre linefrom stem to stern, distant 3 ft. from 
the stern, and was kept securely in place by toe 
screws through the feet of the tripod and into the 
bottom of the boat. This gave an opportunity for 
the observer to sit on the stern seat of the boat 
and usethe instrument. In the other boat the 
folding telemeter rod was placed in the same 
relative position, facing the stern, and was held in 
place by an upright mast about 4 ft. high, furnished 
with a socket to rest the foot of the rod, and but- 
tons near the top to clasp it without obscuring the 
figures. The telemeter rod could easily be re- 
moved from the mast, and the mast could be un- 
stepped and taken out when necessary to pass 
under obstructions. Each boat was provided with 
a becket rope 3 ft. long (double), fastened to the 
stern. In using this arrangement the boat con- 
taining the telemeter rod was sent ahead to the 
next bend in the creek, when it tied up by castin 
the becket over a projecting root or snag, in suc 
a position as to allow it to be easily seen from the 
boat astern containing the instrument, and where 
it could also command an unobstructed view down 
the river to the next bend. 

The boot was held firm with poles, and the 
becket rope being drawn taut, the telemeter rod 
was unfolded aud raised at the hinge, and a read- 
ing was taken through the transit from its position 
in the rear voat. In this way the distance was 
obtained and the compass course was then taken, 


render the boats unsteady by wave motion. 

Soundings were taken constantly in the center 
of the stream, or on the course, and timed and rec- 
orded by an assistant and leadsman. 

This survey required the following party. The 
Captain of the party, using the instrument and 
taking notes and sketching topography, counting 
and recording swags and leaning trees, and direct- 
ing the survey. 

A record of soundings, and time keeper. 

One rod-man. 

One leadsman. 

Two boatmen. 

Six men in all. 

The camp equipage, provisions, &c., were car- 
ried in the boats. 

Class sections and surface velocities were taken 
frequently and the volume computed by the usual | 
formula : 

? surface velocity per min. 


,134 
= number of gallons per min. discharge. 

Where rapids or falls were encountered the for- 
ward boat was sent ahead to the foot of the fall, 
and the difference in level taken by the level on 
the transit telescope, reading on the telemeter rod 
without removing the transit from the boat, the 
telemeter rod being held over the side on the sur- 
face of the water and aconstant correction being 
applied for the height of instrument above the sur- 
face of the water above the fall. 


TRACK SURVEY OR RECONNOISANCE OF THE CALOO- 
SAHATCHIE RIVER, FLA. 


I commenced this survey on June 28, 1881, at 
Jew-fish Bayou, the upper limit of the coast sur- 
vey ‘“‘ Chart of San Carlos Bay and the Entrance 
to the Caloosa River.” 

As this work was intended for a rapid recon- 
noissance Only, it was decided to make a survey 
by means of the steam launch Spitfire, 57 ft. long 
by 10 ft. beam long, which was placed at my dis- 
posal. Such asurvey isdenominated a ‘‘ track sur- 
te in nautical surveying. 

e Calousahatchie River is here an estuary, 


< area of cross section 


varying from 11¢ to 3 miles in width. 





The method of ure was as follows: The 
launch was anchored in the channel off Jew-fish 
Bayou, and bearings taken to ail the points in the 
vicinity shown on the coast survey chart, and to 
the end of the wharf at Punta Rassa. The inter- 
section of these bearings determined the position 
of the vessel on the chart. I then measured the | 
velocity of the tide with a sailor’s log and seconds 
watch. The launch was then got under way and 
we preceeded slowly, and with only about 50 
pounds of steam to run out the channels and) 
traverse the shore, taking bearings with the 
mariners’ compass belonging to the launch, | 
which I had previously tested by our compass | 
and found correct. 

Distances were measured with a seaman’s log, 
constructed as shown in the sketch, of canvas, and 
so arranged that by givingthe cord Aa skarp jerk, | 
the lanyard B was drawn out of the friction clutch | 
C, and the log was reversed in position, the log D 
being emptied and easily drawn in by the stay rope | 
E, fastened to the bottom. 

The log line was furnished with ‘“ knots” 51.3 ft. | 
long, and the passage of these knots were timed | 
with a embaveaial ; 1.5 ft. was allowed for) 
‘‘drag.” This gave 52.8 ft. ran in # time, which, | 
being ;}, part of a mile, was chosen asa vonvenient | 
pumber for use in computations. Several repeti- | 
tions were made in order to reduce error, and the 
mean was taken for the velocity of the vessel, cor- | 
rected by the observed velocity of the current + | 
or — 

The time run on each course was accurately 
noted, and the launch was kept on the true course | 





the width of the river estimated at vhe instru-| by ranging distant objects on shore, in this way 
ment station, and the topography sketched in. | correcting the tencency to drift when crossing 
This being accomplished, we were ready to pro- | obliquely to the current. 

ceed. The signal was given, the forward boat cast| Thedistance of the launch from the shore was 
off and moved on, leaving a white flag tied on the | carefully estimated at the end of each course, and 
root or snag over which the becket h .d been cast, | the topography of the banks noted and sketcbed. | 
in order that we might be able to identify the sta-| Cros rings from different positions on the 
tion, which we then proceeded to occupy, while same course were frequently taken to islands and | 
the forward boat went ahead and picked out a new , prominent points and land-marks, and also at right 
station. If a projecting snag or root was notavail- | angles to the course of the steamer, and the dis- 
able a stake was driven in the bank on the edge of | tances estimated, and the width of the river was 
the water and the becket cast over it. In this | carefully estimated at numerous places. By means 
manner the transit was placed over the same po-| of the cross or oblique bearings from different 
sition occupied by the telemeter rod, if care was} points on the course to the same — on shore, a 
used in drawing the fastening ropes. or becket, | kind of rude triangulation was effected. 

at the stem of each boat, taut, and in holding the| The launch was often brought to anchor, and the 
boat firmly up to the bank, and very accurate re-| velocity of the current taken, either with the log 
sults c be obtained for this class of work. or by timing floats passing from the stem to the 

We found we could easily run five miles per day | stern of the steamer. 
and sometimes more, in clear parts of the rivers, Connections with the U. S. land surveys were 
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00 at Fort Myers and other places to check the 
work, 

Soundings were taken continuously and record- 
ed, while the steamer was ‘under way, and the 
tides read by an observer on a tide gauge set on 
Beautiful Island shoal. 

This survey required the following party: 

The Captain commanding, occupied in ie 
notes, timing the log, sketching topography an 
directing the survey. One recorder of soundings, 
also time-keeper. One pilot of the launch, at the 
wheel and calling the courses. One steam en- 
gineer. One leadsman. One observer, observing 
the number of revolutions of the main shaft and 
the steam pressure, and calling changes in the 
velocity. Two sailors; one in charge of the log 
line, and recording snags and leaning trees. One 
cook. Nine men in all. 

The party, of course, lived on board the steamer. 
Cross sections were frequently taken, and veloci~ 
ties with computations of volume of discharge. 

We found we could easily run 20 to 30 miles of 
river per day. 


7. | oe oe 


THE MAHMOUDIEH CANAL. 


It was cut, by command of Mahomet Ali, in the 
year 1810, the destruction of the old one, eighteen 
years previously, having ruined Alexandrian 
trade by isolating the city from the grand old 
river. After the death of Sir Ralph Abercombie, 
when the British were trying to dislodge the 
French troops from Alexandria, they cut great 
sluices in the banks of the canal near Damietta, 
intending thereby to cut off the garrison from 
communication with the rest of Egypt, as_ also to 
stop the supply of fresh water. In the rush which 
ensued the waters of the Lake Aboukir 
were drained down the ancient bed of the Lake 
Mareotis, producing a vast inundation to the east 
and south of the city—a new feature of the country, 
which the French soon turned to their own ad- 
vantage, bringing a flotilla of gun-boats to work 
on this newly created sea. So the Pasha very 
wisely determined to make a new canal; but he 
showed neither wisdom nor mere in the way he 
set about it. Vast multitudes of these poor, hard- 
worked and much-oppressed fellahs, about whom 
we have lately heard so much, were gathered to- 
gether—250,000 men, women and children, half 
naked, were forced to work in the burning sun, 
under command of brutal task-masters, who, as in 
the days of Pharaoh, did not hesitate freely to use 
their scourge of cords to encourage the weary. 
Not the men only, but women and little children, 
were lashed until they literally streamed with 
blood. No regular tools were provided; each 
brought his own poor basket of palm-leaves to carry 
away the sand and mud, which they scooped up 
with their hands. No wages were given, and only 
the most miserable food; so it was small wonder 
that, by the very lowest computation, 23,000 of 
these poor wretches perished from starvation, dis- 
ease and exhaustion. Their bodies being shoveled 
in with the sand and mud helped to raise the 
canal banks, making them at the same time into a 
horrible, ghastly cemetery. But the fifty miles of 
canal were completed in one year (some accounts 
say in six wih and human life in Egypt is of 
small importance when balanced against a great 
man’s w From first to last these Egyptian 
canals have weighed heavily on the laborers; for 
what with artificial lakes and rivers, means of 
locomotion or of irrigation, each successive gener- 
ation seems to have devised for itself some new 
experiment in water-works. In the very first 
reign of which we have nomen ny historical 
records—namely, that of Menes, who lived about 
five hundred years before Abraham—we find him 
undertaking, and successfully accomplishing, a 
trifling little alteration in the position of the Nile. 
—Gentleman’s Magazine. 
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THE STATE GEODETIC SURVEY. 


BETHLEHEM, September 7.—Professor Mansfield 
Merriman, of the Lehigh University, civil engineer 
in charge of the geodetic triangulation of Pennsyl- 
vania, arrived in town yesterday. During the 
summer the survey has been carried on in Lancas- 
ter, Berks, Lebanon, Schuylkill and Columbia 
counties, and is now being extended westward of 
the Susquehanna River. 


ne 


BANQUET TO THE MINING ENGINEERS. 





DeNvER, Aug. 30.—The eleventh annual meeting 
of the American Institute of Mining Engineers 
closed last night with a grand banquet, given at 
the Windsor Hotel by a committee of citizens. 
| The members, numbering about one hundred, ar- 
rived in Denver August 18, since which time they 
| have visited the E. ition aud many of the prin- 
| cipal mi towns of the State. They olso exam- 
| ined many famous mines, smelting. sampling and 
reduction works, and the Bessemer Steel rks. 
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WE PUBLISH this week a brief description of 
the Kinzua Viaduct, just finished by the well- 
known bridge-builders, Messrs. Clarke, Reeves 
& Co., of Phcenixville, Pa. The description is 
from the N. Y. Graphic, which also illustrates the 
structure in a page full of cuts, which, while giv- 
ing a general idea of the structure, is not of any 
practical value to an engineer who may wish for 
details, 


MEXICAN RaILROADS.—The general impression 
has been that the people of Mexico have done but 
little to aid in the development of their country 
by railroad building. In contradicting this a 
Mexican journal makes the statement that thir- 
teen of the twenty-seven lines now constructing 
are being built by home companies furnished en- 
tnely with home money. It says : 


** While ready to confess that this spirit of en- 
terprise. this desire to invest our native capital in 
railroads, is the result of seeing American enter- 
prise and capital coming into our republic, we 
claim that it is a notable sign of Mexico’s progress, 
an unequivocal proof of the stability of our govern- 
ment, and a fact that marks an era in our earn. 
And while we look back neon our past as showing 
the ordeal through which Mexico has had to pass 
to regenerate herself from the many evils be- 
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of gratitude to General Porfirio Diaz _as the Presi- | Atlantic cable, prefers the long journey to Amer. 
dent who gave this new life to the Republic, and | jca in a good conductor and back again through 


to General Gonzalez as the President who has so 7 
ably continued the noble work begun by his pre- the earth to the shorter passage through an insu. 


ne lating material only four millimeters thick. The 
‘ have P ji 

create aad cailrouisthat will pay the sharehold. | changing of electrical into mechanical energy can 
ers handsomreturns, i rly managed in the Seen pote mgr cay or mg that re. 
operation. e would make only © g n t ting of wires. 
conan hat ie thatthe companies shoul €- Thane do not exood 10 pe coat fn a properly con 
re Tent structed dynamo, and it is believed they than 
\can be further reduced. Taking all the losses 
into consideration, there could be used as 
The fifty-second meeting of the British Associa-| effect at a distance more than 50 per cent, 
tion for the Advancement of Science, was opened |The author argued that a loss of 50 per 
at Southampton on the 23d ult. Considering the/|cent. did not stand in the way of such ap- 
brilliant accomplishments of many of the) plications, as a powerful central engine would 
members of this association, in every | produce one horse-power per hour with a consump- 
branch of science, its proceedings are watched |tion of two pounds of coal, while small engines 
with keen interest, and the opinions of its speakers | distributed over a large area would consume 
received with that respect and attention which are | five pounds. This leaves a margin in favor 
only inspired by the leaders in the intellectual) of electricity. Under certain conditions the 
world. The rapid advance of science, following} electric railway possesses advantages over 
as a natural result of the labor of legions of de-|heat as steam power, but it will not in its 
voted men, cannot, except in a general way, be | present condition compete with with steam upon 
kept track of by any one student. We find in the | railroads. The deposition of metals from their 
address of Dr. Siemens, the president-elect of the | solution is one of the oldest applications of electri- 
association, a résumé of the most important im-/| city, though only recently has the dynamo current 
provements and discoveries during recent years. | been used for this purpose. Although electricity 
Remembering the high and well-deserved position | could be employed for heating purposes, it would 
occupied by Dr. Siemens, we cannot but give heed | be useless to put it in competition with direct com- 
to his remarks, especially when touching any- | bustion of fuel. Its advantage consists in the seem- 
thing in the future. ; ingly unlimited degree of heat obtained. By its 
In regard to the measures of length and weight, | aid tungsten has been melted and eight pounds of 
it was considered a circumstance to be regretted | platinum reduced to a liquid state in 20 minutes, 
that England still stood aloof from the movement | Considering how much has been said and written 
initiated in France toward the close of the last | concerning electric light, the author confines him- 
century; but the speaker ventured to hope that as|self to a few remarks. The introduction of the 
the metric system had been almost universally | secondary battery removes the objection frequently 
adopted in scientific work and legalized in Eng-|urged that it is dependent upon the continuous 
land, its adoption for commercial purposes would | motion of gas or steam engines. This promises to 
soon follow. Such a measure would: be of great | achieve for electricity what the gas holder has for 
advantage to trade, particularly in the matter of | gas, and accumulator for hydraulic transmission 
machinery and metals rolled to current sections, |of power. Even if the electric light should be 
which are now almost excluded from the conti-| produced so that it would cost no more than 
nental market, owing to the measure employed in| gas, Dr. Siemens thinks that gas lighting wil! 
their production. The main obstruction to the use | hold its own as the poor man’s friend. It is 
of the meter is the fact that although it is legal to | thought that the time is not far distant when both 
use it, and a copy of the standard meter is kept in | rich and poor will resort to gas as the cleanest, 
the Standard Department of the Board of Trade it is | most convenient and economical of heating agents, 
impossible to procure legalized rods representing | and when raw coal wiil only be seen at the colliery 
it, and to use non-legalized copies is fraudulent. | or gas works. In cases where the place to be sup- 
Dr. Siemens asked if it would not be desirable for | plied is within 30 miles of the colliery the gas- 
the association to endeavor to bring about the use| works may be situated at the mouth, or, what is 
of the meter and kilogramme, and, as an initial step, | still better, at the bottom, of the pit. This would 
to petition the government to be represented on avoid all haulage, and the gas, in its ascent from 
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320 | the International Metrical Commission. For the|the bottom, would acquire a pressure sufficient, 


purposes of science the electrical measures are | probably, to impel it to its destination. The feasi- 
next in importance to those of length, weight and | bility of sending gas through long lengths of pipe 
time. The distinct lines dividing conductors |has been successfully tried at Pittsburgh. The. 
from non-conductors of electricity, the magnetic | annual value of the bye-products of gas manufac- 
from the non-magnetic substances, enable the |tured in the United Kingdom is £8,370,000, or 
electrician to measure quantities and effects with | £3,00,000 more than the value of coal consumed. 
great precision, and, although the nature of this|In using raw coal for heating purposes these pro- 
form of energy is still wrapt in mystery, its laws | ducts are totally lost, and in their stead appear the 
are clearly established and its measuring instru- | smokes so common over London. It is a fore~ 
ments amongthe most accurate in physical science. | gone conclusion that wherever smoke is, fuel is be- 
In the matter of electrical units, the recent In-| ing wastefully consumed. Gas would obviate this, 
ternational Electrical Congress held in Paris de- | The use of gas as a fuel has resulted in both Paris 
cided to retain the practical units ‘‘ohm” for re-| and Glasgow in a reduction of the time for effect- 
sistance, and * volt” for electromotive force ; the | ing each distillation. This enables a given num- 
intensity of a current produced by one volt, and a | ber of retorts to produce a quantity of heating gas 
resistance of one ohm, to be called ‘‘ ampere,” and |in addition and equal to the former quantity of 
the quantity of one ampere in one second of time | illuminating gas, resulting in a greater production 
to be called a ‘‘ coulomb ;” the expression *‘ farad” | of valuable bye-products and at a lessened cost. A 
indicates the capacity of a condenser which holds | pound of gas yields in combustion 22,000 heat 
one coulomb of electricity when laden with a volt. | units or just double the heat from a pound of 
As representing the unit of intensity the term |common coal. 
‘“‘weber ” was dropped by the congress. Dr. Sie-| It is stated that before many years shall have 
mens proposes two new units ; the first the unit of | passed we will find engines with a fuel con- 
magnetic quantity or pole to be called ‘ weber,” | sumption of not more than one pound of coal per 
and the other that of power to be called a ‘‘watt,” | horse power per hour, in which the gas producer 
Electricity is considered the best form of energy | will take the place of the steam boiler. The ad- 
for transmitting an effect from one place to an-/| vent of such an engine and the dynamo will mark 
other, and, as it passes through certain metals/an era of progress equal to that effected by the 
with a velocity only retarded by the the influence | introduction of steam power. Dr. Siemens allud- 
caused by the electric charge of the surrounding | ed to the leading engineering un ings of the 
dielectric, and refuses to pass through oxidized | present, to improvements in explosives, electrical 


queathed to us by the old colonial regime, we | Substances, it is easy to confine it within bounds. discharges, and to the possible existence of aque~ 
©annot refrain from here paying our tribute! The current from a small battery, entering the! ous vapors or hydro-carbons in stellar space. 








SEPTEMBER 9, I882. 
OOOO 
PERSONAL. 
wma. W. W. Woon, Engineer-in-Chief, U. 8. N., 
was drowned at Point Lookout, Va., on the 31st 
ult, The deceased was the owner ofa large farm 
at St. Inigoes, and it was his custom to spend a 
portion of the year there. His residence com- 
manded a fine view of the Potomac. On Thursday 
of last week he started with a friend in a canoe for 
a tripdown the river. The boat was struck by a 
flaw, capsized, and before assistance could be ren- 
dered Com. Woop had sunk beneath the water. 
Commodore Woop was born in North Carolina, 
and was sixty-five years old. He was appointed 
from New York, March 15, 1845, entered the ser- 
vice with the rank of chief engineer; was stationed 
at the navy yard, Pensacola, from 1845 to 1847; was 
on special duty at Boston in 1845; was with the 
steam frigate Saranac, of the home squadron, from 
1850 to 1858; superintended the construction of the 
engines of the steam frigate Merrimac, at Cold 
Spring, New York, from 1854 to 1857; was on spe- 
cial duty at Philadelphia from 1858 to 1859; was 
with the steam sloop Lancaster, of the Pacific 
squadron, from 1859 to 1861; 0n special duty at 
Philadelphia, New York and Boston from 1862 to 
1865; at the naval academy from 1866 to 1867; navy 
yard, New York, 1868 to 1869; inspector of ma- 
chinery afloat, 1870 to 1872; engineer-in-chief of 
the navy, 1872 to 1877. He was on special duty in 
Washington at the time of his death. Deceased 
leaves five children. His three daughters married 
Lieutenants HEALD, STONE and Reicu, U. S. navy. 
His eldest son, Lieut. Tomas Woop, U. 8S. navy, 
is in California, and his other son, FRANK, is with 
Mrs. Woop. 


ENGINEERS CORPS CHANGES.—Capt. Lewis C. 
OVERMAN, corps of engineers, will be relieved 
from duty under the immediate orders of 
Major Wm. R. KiNG, and will, on or before 
November 1, 1882, relieve Major JOHN M. WILSON 
of the charge of the improvement of the harbors 
at Port Clinton, Monroe, Toledo, Sandusky, Huron, 
Vermillion, mouth of Black River, Rocky River, 
Cleveland and Fairport, and of the improvement 
of Sandusky River and of water-level observations 
on Lake Erie, and survey or examination of Old 
River Bed, Cleveland, Ohio, taking station at 
Cleveland. Capt. Mitton B. ADAMS, corps of en- 
gineers, will relieve Major JoHN M. WILSON of the 
charge of the improvement of harbors at Ashtabula 
and Conneaut, Ohio, and Erie, Pennsylvania, and 
Major WALTER MCFARLAND of the charge of har- 
bor improvement at Dunkirk, New York, taking 
station at Erie, Pennsylvania. Major WILSON, on 
being relieved by Capts. OVERMAN and ADAMs, 
will report in person to the chief of engineers for 
duty in his office. These changes will take 
effect on or before Nov. 1, 1882. Major 
FRANKLIN HaRWOOD, corps of engineers, will 
be relieved of his present duties By Major 
Francis U. FaRQuHAR, and will take station at 
Wareham, Massachusetts, relieving Major JoHN 
W. BaRLow of the temporary charge of the im- 
provement of the harbors of Wareham and Hyan- 
nis, Massachusetts, and Col. Gzorar THom of the 
charge of the harbors of Provincetown, Plymouth 
and Scituate, Massachusetts. Special order No. 
147 is so modified as fo direct Lieut.-Col. (then 
Major) GoDFREY WEITZEL to turn over the charge 
of the Louisville and Portland canal, and the im- 
provement of the Falls of the Ohio River, to Major 
Wm. E. MERRILL, instead of Major Francis U. 
FARQUHAR. By direction of the Secretary of War, 
80 much of special field orders, No. 154, and so 


much of special orders, No. 818, series of 1862, 
department of the Mississippi, as relates to First 
Lieut. SamuEL W company A, 16 Missouri 
Volunteers, are revoked, and, to complete his 
record, he is honorably discharged, to date 
February 28, 1862, to which date he was last paid. 











TRYING TO DETERMINE THE CENTER OF 
GRAVITY. 


MONTREAL, mber 7.—Professor Peirce, of 
Washington, is here observations fur the 
Government, to 
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Boston, in the presence of a large number of per- 
sons, embracing prominent members of the clergy, 


State and city officials, army and navy officers, 
etc. The opening ceremonies took place ia the 
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, interfere with equitable distribution 
and promote scarcity. Witness the burden of the 
standing armies and of the privileges of the few iu 
shall presently call 
attention more directly. 1e, we are 
free from these special evils, but let us ask our- 
selves how long can we bear without moral, men- 
tal, and material degradation the corruption of the 


The second annual exhibition fair of the New | civil service, the spoils system in politics, and the 
ngland Manufacturers’ and Mechanics’ Institute | abuses of the power of taxation in cities, States, 
was formally opened on the forenoon of the 6th, and nation which are not only a consequence, but 
at the Exhibition Building, in Huntingdon avenue, | qa most potent case of civil service corruption ?” 


Continuing, Mr. Atkinson discussed the difficul- 
ties in the way of determining the measure of the 
country’s annual product in terms of money, with 
reference to the proportion spent for subsistence. 


new music hall, constructed in the front gallery. | He inveighed strongly against waste among the 


The exercises began shortly after 11 o’clock, upon | people. 


**There is but one way,” he said, “‘by 


the arrival of Gov. Long and guests. The Rev. | which to make the struggle for life easier. That is 


Brooks Hereford offered prayer, and President 
Little, in a few introductory remarks, introduced 
Gov. Long, who formally opened the exhibition. 

Mr. Edward Atkinson, the speaker of the day, 
delivered a long eddress devoted to a review of 





through such instruction as will develop brain and 
hand together, so that the purchasing power of 
each dollar may be increased. Save the waste of 
labor and the waste of product. We are the most 
wasteful nation in the world ; and one reason is, 


e purposes and methods of the association. ‘‘It| that, even at our present measure of product, 


is a matter of necessity and always will be,” he 
said, ‘‘that by far the larger part of the community 
—at least nine out of ten, probably more—shall 
earn their daily bread by their daily work. The 
true end to be sought, therefore, is to make that 
daily work less arduous. It is not of much conse- 

uence that dollars shall be more plenty if each 

ollar will buy more in this year than it did in the 
last. 1 shall presently prove to you that the 
measure of comfort which each man, woman and 
child can yet enjoy on the average, even in this 
prosperous land, roust come within what half a 
dollar a day— possibly, not even probably, 60 cents 
will buy at present prices, Different economists 
have varied in the computation of the value of 
annual product in such measure that their esti- 
mates, applied to our present population, would 
range from seventy-five hundred to ten thousand 
millon dollars. I have adopted the latter, which 
gives half a dollar a day to each man, woman and 
child. We now number about fifty-four millions, 
or we shall reach that number very soon. The 
following table will show bow rapidly an addition 
of products to the value of five cents a day per 
capita increases the gross annual product : 


At 35 cents per day our annual product is...$ 6,898,500, 

At 4 cents per pay our annual product is... 7,884,000,0L0 
At 45 cents per day our annual product is... 8,869,500,000 
At 50 cents per day our annual product is... 9,855,000,000 
At 55 cents per day our annual product is... 10,840,500,000 
At 60 cents per day our annual pr: duct is... 11,8 ’6,000,000 
At 65 cents per day ouranpnual product is... 12,811,500,000 
At 70 cents per day our asnual product is... 13,797,000,000 


Even the whole waste and cost of war must 
come from each year’s product during the war 
itself, except such munitions as may be borrowed 
from other countries. Debt incurred for war 
merely defers payment. The first question of 
wages is a question of quantity: How much is 
there produced? The second questivn is the ques- 
tion of price : What is the product worth? The 


there is vastly greater abundance here than there 
isanywhere else. ‘‘The speaker dwelt upon the 
value of economy in little things—by fractions. 
To intelligent action in this line he looked for the 
working of wonders. 

Considering the subject in another light, he 
further said: ‘* And now I beg to present to you a 
pe oc which is very far-reaching, very subtle, 
and of very wide application, but which is seldom 
considered unless attention is almost forced to it. 
It is this: So long as freedom of contract is not 
restricted o1 obstructed by statute law, so long as 
laws are enacted only for the enforcement of jus- 
tive and order, the prevention of crime, and pun- 
ishment of fraud, and the accomplishment of pur- 
puses which cannot be worked oe individuals, it 
will be found that high wa or earnings are 
almost the necessary correlative of low cost 
of production, and not, as is so commonly 
assumed, that low cost can only be compassed 
by way of low wages. This seems a para 
dox; yet it is elementary, and it is within 
the observation of every one of you here pres- 
ent; from your own experience you can prove 
or disprove this proposition. It simply needs to be 
borne in mind that tbe annual profits of capital 
and the annual wages of labor are both derived 
alike from the annual product. The more effect- 
ive the capital in the form of machinery, the less 
the number of persons required, the higher the 
wages. The more skillon the part of the persons 
who operate the machinery, still again the less the 
number required and the higher the wages. The 
more effective the capital, the lesser the proportion 
which the capitalist will secure in order to make 
good interest upon his investment. The more 
adequate the sksll, the larger proportion will the 
laborer attain. The more effective the application 
both of capital and of labor, the larger both the 
profit and the share of the laborer. And when 


third question is the question of distribution : | this product is converted into terms of money, or 


What share of the product at its price does the | what mone 


workman receive? The wages fund is not the 
quantity of things previously produced, but 1t is 


substantially the quantity produced at the time or | or 


in the year in which the work is done. 

“Fifty cents a day is very surely the average 
measure of the subsistence, savings and taxes of 
each person. One dollar a day for each adult, $2 
a day for each family group of two adults and two 
children, is the limit, because there is probably no 
more to buy. By so much as some of you enjoy 
more, others must have less. What have each of 
you done, what are you doing now, to entitle you 
to more than what half a dollar a day will pay for 
in fvod and tuel, shetter and clothing? Are you 
rendering service equivalent to your greater gain? 
Are you engaged in useful work by which the 
abundance of things is increased and the general 
struggle for life made easier? This measure of 
subsistence is, indeed, very limited; but only those 
can be permanently helped to enlarge it who can 
help themselves, and few have done more to estab- 
lish the practical arts upon a scienrific basis, by 
which abundance may be increased, than the men 
who remain in charge of this work and who con- 
trol and direct the work of this associa- 
tion. The small minority of people 
can become the possessors of capital 
any large measure, even in this great and 
perous nation, must justify the leisure which the 
or their fathers bave earned by the use whic 
they make of the time and meansat their disposal. 
The material welfare of the people depends not 
upon one but upon two factors, each the 
complement of the other, an abundant production 
and a quick and equal distribution. institu- 
tions, the unwarranted interference of statutes 
with individual rights, the abuse of the power of 
taxation, the waste of public money, the creation 
of a class of public spendthrifts who fatten upon 
the labor of a people under the forms of law, ig- 
norance among great masses, and incapacity to 


who 
in 


ine the center of | adopt the new industrial methods which every day 


gravity in Montreal, Washington and New York. | assumes new forms, may, even in this couniry as 


| 
| 


| 


| 
| 


will buy, the higher the price of 
wages and the lower the cost of production. 

“It therefore follows that the rate of wages, 
earnings of the masses of the people who are of 
necessity enguged in their daily work for their 
daily bread, will be high or low (always assuming 
an honest specie standard for the money in which 
the sum of wages is to be expressed). 


“* Kirst. According to the conditions and re- 
— of the country in which the labor is ex- 
erted. 

‘* Second. According to the freedom of that 
country from statutes under which the liberty of 
the individual is restricted. 

‘Third. According to the freedom of that coun- 
try from the imposition of taxes by which a large 


portion of the products of labor are diverted from. 





re 


the remuneration either of labor or capital, and 
are applied to what may be named (for the pur- 
poses of this consideration) destructive taxation. 


** Of the first two conditions I need not speak at 
length, but I may call your attention to our 
mou nt advantage in respect tothe third. There 
are two kinds of work to which the proceeds of 
taxes are, or may be, applied : 

‘* First, constructive work which the municipal- 
ity, the State, or the nation can perform better 
than the individual, such as the making of com- 
mon highways, the maintenance of common 
schools, the postal service, and some other simple 
functions distinct from the administration of 
justice or other administrative functions of gov- 
ernment. In this country even the support of the 
army may be included in the constructive work of 
government, because it is our guod fortune to need 
an army only to serve as a border police. and for 
the protection of settlers engaged in increasing the 
general product. But if we compare our condition 
with that of those States of Europe which are 
called civilized, we find a marked difference. In 
such States, for various reasons, a very an ee 
— of the annual product of labor is 

the people in the form of taxes, and ig 
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applied either to sustain special privileges or 
merely to the destructive purposes of war.” 

In his closing sentences the speaker declared that | 
the New England Manufacturers’ and Mechanics’ | 
Institute was entering upon a field where a great! 
work is to be found, The institution, he said, was | 
at least cervain to serve as an example which | 
**must be followed in New England even if no-' 
where else.” He added: “If we are to maintain 
our relative position in competition with our sister 
States, we can only do so by compensating for our 
lack of national resources by the perfection of our 
’ methods of instruction in the application of science 
to the useful arts. In sustaining these institutions | 
you can justify yourselves for the possession of 
more than 50 cents a day for each member of your | 
families by the investment which you make of 
your surplus wealth. To do unto others as you 
would be done by is to help others to help them- 
selves. To give alms may be dangerous, and at} 


best can only palliate the evils and wrongs of 80- | 


ciety. To relieve want by State charity may only 
promote Sa. Yet give alms we must, and 
sustain charitable institutions we are compelled to, 
because we are subjected to the incoming of the 
poor and incapable of other lands. But Sem our 
children and our children’s children, even unto the 
third and fourth generation, we may remove the 
doom of the ancient law, and we may assure them 
the reward of the faithful steward by developing 
hand and head together in their application to use- 
ful service.” 
a oS 


NEW YORK WATER SUPPLY. 


Considering the growing need in this city of a 
larger supply of water, the experience which the 
people of ton have met with in supplying a 
similar want should not be without interest. When 
in 1846 the conduit was built from Boston to Lake 
Cochituate, adistance of about 18 miles, it was 
thought that the supply in the lake would be suf- 
ficient to meet the requirements of Boston until 
that city had a population of 800,000 souls. This 
calculation did not make sufficient account of the 
waste of water by its users, nor of the increase of 
the methods of using it. It became evident that 
when the city numbered only a little over 300,000 
in population that an increase in the supply would 
be necessary, and the most economical way 
seemed to be to construct large storage 
basins in the valley of the Sudbury River, near 
Lake Cochituate, and build a new conduit to carry 
the water to Boston. Although this in itself was 
a new system, it was made by attachment to be 


practically an ————_ of the old system, for 


a great part of the Sudbury River water was sent 
through Lake Cochituate on its way to Boston, 
and both conduits emptied into the same reser- 
voirs. The improvement involved an expen- 
diture of nearly B5,000,000, and when it was com- 
pleted the inhabitants of Boston congratulated 
themselves on the certainty of having all the 
water they wanted for a generation to come. But 
shortly after the new supply was put to use it was 
discovered that the water furnished to the citizens 
had a meee | unpleasant taste and smell. This 
soon passed off and then came again, and this 
process was repeated, the period of impurity each 
time increasing in duration. There have been any 
number of investigations made to determine the 
cause of this defect. Prof. Remsen, of Baltimore, 
is thought to have traced it to a sponge-like 
wth which he terms Spongilla fluviatilis, 
ut neither he nor any one else has discovered 
the cause of its growth or how the water 
is to be purified. It seems highly probable that it 
came originally from the newly-made basins in | 
the valley of the Sudbury River ; but it has now | 
infected the other ponds so that the entire supply | 
is more or less tainted. The disadvantage of hav- 
ing the two systems together instead of wholly 
distinct is made obvious by this mishap, for if the 
two eo had been kept separate, pure water 
would have been obtainable from one source. What | 
the people of Boston will do it is not easy to say. 
A special commission is to be appointed to look 
into the matter, and its report will be awaited 
with much interest. The water, objectionable as 
it may be for drinking, is suitable for all other 
Spring water from hundreds of differ- 
ent places is now sent to Boston and is sold by the | 
gallon for household use, and is retailed by the | 
tumbler about the streets. It may be fouhd neces- 
sary to provide an entirely new source of supply 
for drinking water, keeping the system wholly | 
independent of the other water system. 


THE GuLF STREAM. 


00 oe 


Commander Bartlett, of the English Coast | 


is a wide plateau extending alung the coast from 
the Bermuda Banks, over which the Gulf Stream 
flows, sweeping it clean to its hard coral 
bottom. Beyond this, the bottom slopes rapidly 
downward, and is oozy with the wash from 
the plateau. The stream is not a river of 
warm water flowing over cold, and the Arctic 
current does not run inside. This will be all 
new to most le, and especially to those 
whose ideas of the Gulf Stream are indefinite any 
way. Perhaps a fact which will interest these 
people most in connection with the matter is the 


_ tribute Commander Bartlett paid to ee 
Vi 


ingenuity at the meeting referred to above. 


Dr. Carpenter having expressed his admiration of 


It is expected that Vol. VIL. of the transactio 
will be ready for distribution at or before the 
mnqeting. 

nformation in regard to transportation will be 
furnished by the {[ndianapolis Local Committee at 
an early date, ann Fs a later bulletin from the 
Secretary, if requi By onder of the Executive 
Committee. AZEL Ames, JR., Secretary. 
> oo 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


MEMBERS ELECTED JULY 5TH. 
Peter C. Asserson, Civil Engineer, U. 8. N., Norfolk, 


a. 
Edward Cook Burns, U. 8S. Ass’t Engineer, Detroit, 


the work, added that it pleased him to know that | Mich 


the results were obtained with British instruments. 
To this Commander Bartlett replied that Sir Wil- 
liam Thompson did invent an apparatus and kindly 
forwarded it to the Coast Survey, but it would not 
work. Yankee ingenuity then invented an attach- 


U. 
ment by which it was made so efficient that sound- 


ings of 3,000 fathoms can be made in 30 minutes, 
and without deflecting more than a fathom from 
the perpendicular. 


ep 8 0 ae 


KEELY MOTOR. 


The directors of the Keely Motor Company held 
their regular monthly meeting on .h> 28th ult., and 
labored several hours with the gm at inventor in ap 
effort to induce him to do something practi- 
cal, instead of wasting further time in building en- 
gines to utilize the tremendous power which he 
claims to have discovered. There were present E. 
J. Randall, Vice-President of the Erie Railroad 
Company, who is President of the Keely concern ; 
F. G. Green, Treasurer-; C. A. Schuellermann, Sec- 
retary ; W. W: Wright, a New York banker; C. 
B. Collier, of this city, and the inventor himself. 
It was ————e upon Mr. Keely forcibly that the 
directors desired him to at once take out patents 
for the ‘‘ generator,” which he admitted to be per- 
fect, and let the engine building rest for the 
present. He was told thatif the generator was 
what he claimed it to be, there would be no lack 
of inventors who would rush in and devise engines, 
which, bowever, could not be used until a royalty 
should be paid on the generating apparatus. Mr. 
Keely was finally persuaded to agree to file the ne- 
cessary papers in the Patent Office as soon as the 
could be prepared, end the directors adjourned, 
professing to be perfectly satisfied. 

Keely seems to have found a willing dupe in Mr. 
Boekel, who was appointed to become the custo- 
dian of the great secret, as Boekel reports to the 
court : 

First.—That Mr. Keely has discovered a new 
force or motive power. 

Second.—That the force or substance evolved by 
him through the instrumentality of his structure, 
designed by him under the varying nomenclature 
of vaporic force, theric force and approximate des- 
ignations, possesses properties peculiar to itself, 
and wholly phenomenal in character, differing es- 
sentially in many parts from those of compressed 
air or other gases, and requiring special machinery 
for its proper utilization. 

All which nonsense is worth nothing compared to 
an answer to a question whether Keely took Boekel 
into the secret chamber, which no one but himself 
has yet entered, and showed him what it con- 
tained. 

—> ++} 0+ Se 


AMERICAN PUBLIC HEALTH ASSOCIATION, 
SECRETARY’S OFFICE, 12 Pemberton Sq., t 
Boston, Aug. 10, 1882. 

The American Public Health Association will 
hold its Tenth Annual Session at Indianapolis, Ind., 
commencing, Tuesday, Oct. 17, 1882, and ending 
Friday, Oct 20, 1882. 

Papers will be presented on the Different Action 
of Disease in the White and Black Races, the Re- 
moval of Excreta, Heredity, Sanitary Associa- 
tions. Vaccination, Intermittent Fever in New 
England, Sanitary Organization, Cattle Disease, 
etc., etc., with Reports of Committees on the Pre- 
vention of Venereal Disease, Compulsory Vaccina- 
tion, the a of Epidemics, Statistics, 
Cattle Diseases, National Museum of Hygiene, In- 
corporation of the Association and Necrology. 

erse, strong, practical papers on sanitary sub- 
jects are invited, and more time will be devoted 


to discussion than has been allotted at former 
meetings. 


Papers offered to the Association become its ex- | 


clusive property and are copyrighted. 

Gentlemen who propose to present papers are 
respectfully requested to notify the Secretary at 
once of their intentions, and to give the titles of 


Survey, has been investigating the Gulf Stream, | their papers, that they may be assigned place in 


and last week, ut Montreal, he gave some of | th 


the results of his work. 


not flow out of the Gulf of Mexico, nor over a/| 
bottom channeled with ridges and valleys parallel | 
with the Appalachian system. He says that there 


the programme. 


He made havoc; Present members of the Association are espe-' closure passed for Eng 


among certain generally received ideas con-| cially urged to every effort to increase its mem- | there was a general act 
cerning that famous current, which, he says, does | 


bership. Names proposed for membership should 
be sent to the Secretary. 


Two proposed amendments to the constitution 


' come up for action at this session. 


ich. 

David Dexter Clarke, Ass’t Engineer, 
Pacific R. R., New Tacoma, Washington Territory. 

William Hooper Dennis, U. 8. Coast and Goedetic 
Survey, Washington, D. C. 
William Ludlow, Captain of Engineers, B’vt Lt. Col. 
. 8. A., Philadelphia, Pa. 
M. William Mansfield, Engineer Maintenance of the 
Cincinnati and Muskingham Valley Div. P. C. and St. L. 


~~ Zanesville, Obio. 
illiam Abbott Pratt, Engineer Ohio & Baltimore 
Short Line R’wy, Conne » Pa, 
ao heen ae Ass’t Engineer Union Pacific 

w’y, Sugar 
Willians Starke Rosecrans, San Francisco, Cal. 
William Harrison Smith, Res. ee New York, 
West Shore & Buffalo Rw’y, Oneida, N. Y. 

JUNIORS. 

Frederic Nicolas Blanc, Civil Engineer, New York 

city, N. Y 
MEMBERS ELECTED SEPTEMBER 6TH. 

William Herbert Barker, Engineer on Atchison, To- 
peka & Sunta Fe R. R., Las V N. M. 

Richard Somers Hayes, Senior Vice-President Mis- 
souri Pacific Railway Co., St. Louis, Mo. 

Horace Horton, Civil Engineer, Rochester, 


Northern 


Minn. 


Marsden Manson, U. 8. Assistant Engineer, San 
Francisco, Cal. ’ 

Samuel H. Miller, Chief Engineer Chicago & Eastern 
Illinois R.R., Danville, Ill. . 

William Raymond Morley, Chief Engineer Sonora 
Railway, Hermosillo, Sonora, Mexico. 

Artbur Bickle Paine, Chief Engineer Pennsylvania, 
Slatington & New England R. R., New York City, 
N.Y 


John Addison Partridge, Div. Engineer New York, 
West Shore & Buffalo R. R., Syracuse. N. Y. 

James Ross, Gen. Superintendent and Chief Engineer 
Credit Valley R. R., Toronto, Canada, 

Thomas William Seymour, 1st Lieutenant, Corps of 
Engineers, U. S. A., Washington, D. C 

FOR ASSOCIATES. 

Paul S. Reeves, Proprietor ‘Tubal Smelting Works, 

Philadelphia, Pa. 
FOR JUNIORS. 
George Edward Thackeray, U. 8. Assistant Engiveer, 


St. Joseph, Mo. 
Albert Lowry Webster, U. S. Geological Survey, 


Washington, D. C. 
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RENTS AND WAGES OVER THE WORLD. 


An Irish Farming Gazette recently gave some 
comparative figures on rents, leases, wages, etc., in 
the different modern countries, as follows: Rents 

r acre in Ireland, $3.50 to $5: in Great Britain, 
BO. in England, $11.50; in Belgium, $8; in France, 

; Prussia, $6 to S a $5 to $6; Italy, 
Spain and Portugal, $5 to $6. 

TThe wages of farm labor was in Ireland from 2) 
to 36 cents a day; in Scotland, 60 to 72; Belgium, 
17 to 40; France, 28 to 40; Prussia, 27; Silesia, 12 to 
20; Austria about 20; Italy, Spain and Portugal 
about 20. 

The value of land per acre in Ireland was $150 to 
rod Great Britain, $250 to $500; een $250 to 

25; France, $200 to $300; Prussia, to $300. 

The fair production of wheat per acre was 26 
bushels in feohanih, 28 in Great Britain, 21 in Bel- 

ium, 14 in France, 17 in Prussia, 10 in Siberia, 16 
in Austria, 13 in Italy, Spain and Portugal. 

The interest on farm mort was 4 to 5 per 
cent in Ireland, the same in Great Britain, 10 per 
cent in Belgium, France, Prussia and Austria, and 
10 to 14 per cent in Italy, Spain and Portugal. 

Compare these with some older figures. 

D’Avenant, in his discourse on Trade (1698), says 
that the rental of England for land was £14,000,- 
000, and in 1600 only £6,000,000. : 

Bishop Latimer, burned at the stake in 1555, said 
in a sermon that his father, about the time of the 
discovery of America, paid one shilling per acre 
rent for his land. It took seven years after mar- 
riage for a master tenant to acquire a flock bed and 
oe of a sack filled with chaff. 

monks, according to Evelyn, first began to 
| drain the English land. Saxons in the eleventh 
| cen recovered forty thousand acres from the 
| sea at Romney. 
| The inclosing of commons, which under 
Henry VIILI., continued down to recent times, and 
| between 1774 and 1813 there were 2,632 acts of in- 
and Wales. In 1750 
inclosure passed for all 


| All over the priests ind: asecret hope 
| siksasemiieg eae ecclesiastical long ago 
| confiscated. 
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VELOCITY OF LIGHT. 





Important — are about to be made 
at the East d by Prof. Albert A. Michelson, 


under government auspices, to determine more 


accurately than ever before the velocity of light. | 


Mr. Michelson is a young man who graduated 
from the Naval Academy at Annapolis, Md.. in 
18738. He came to Cleveland in May of this year, 
and is now connected with the Case School of 
Applied Sciences. After his graduation he re- 
mained at Naval Academy in Annapolis and under- 
took patient experiments to determine how fast 


light travels. The most accurate previous con- | 


clusions on this point were those of M. Cornu, 
made at the Observatory at Paris in 1874. The 
velocity of light, according to these experiments, 
was 300,400 kilometres, or nearly 186,584 miles per 
second. Mr. Michelson in his experiments in 1879 
arrived at a velocity of 299,940 kilometres or 186,- 
380 miles per second. While he was experiment- 
ing Prof. Simon Newcomb, of Washington, Super- 
intendent of the Nautical Almanac, visited An- 
napolis, and interested himself in Mr. Michelson’s 
operations. Mr. Newcomb did net believe the 
result obtained was as close as possible, and with 
Mr’ Michelson’s assistance undertook experiments 
of his own at Washington. He arrived at a con- 
clusion slightly differing from Mr. Michelson’s 
figures, but has not yet published the results he 
obtained. Later he repeated his opertions and 
obtained the same result as at first. He then asked 
Mr. Michelson to repeat his experiments. The 
latter has agreed to do so at Cleveland, and _ pre- 
parations for the work are almost complete. 


The cost will be about $1,200, and will be borne | 
The site of the ex- | 


by the Bache scientific fund. 


periments is the grounds of the Case School at the | 
Here two buildings have been erected | 


East End. 
by Mr. E. P. Ingersoll, the well-known contractor 
and builder of street. The larger building, 
16 by 45 ft., contains a small engine and the chief 
apparatus. Two thousand feet west of it is a small 
building containing a stationary mirror. 


will be ready for work in about two wee The 


machinery and manner of the experiment 
are quite complicated. In brief, however, 
a ray of sunlight is thrown upon a slowly re- 


volving mirror, whence it is reflected upon the 
stationary mirror 2,000 ft. away, and from there 
reflected back over the same path. As the revolv- 
ing mirror turns slowly the returning ray is moved 
slowly to one side. The velocity of the light is 
measured by a calculation of the various distances 
from mirrors to mirrors, angles, rapidity and dis- 


tance of movement of the revolving mirror, dis- | 


tance of movement of the returned ray, etc. Prof. 
Michelson thinks that when he i at work he can 
conclude his experiments and investigations in 
about three weeks. The work will closely 
watched by scientists interested in that subject. 
The velocity of light has an important bearin 
upon astronomical calculations, and the ex 
ment will be one of considerable value. 

Michelsen, though a you 
utah Aly elag piaeed 4a: Change af tee Suge’ 
gator. is being inc of the rt- 
ment of Physics of Case School is evidence that he 
is an accomplished scientist.—Cleveland Leader. 


ri- 
f. 
man, has a reputation 





SAN FRANCISCO'S STREETS. 


Nothing could be more disgraceful to a great 
city like this, with a taxable property of $225,000,- 
00), than the present miserable condition of its 
streets, unless it is the still worse condition of the 
sewers, 

The picture is as bad as the worst enemy of the 





city could wish it to be. Hardly any of the prin- | 


cipal business thoroughfares but Market street are 
decently paved. Uniformity has not been attempt- 
ed. Some are represented in patches by cobble- 
stone pavement, Belgian blocks, granite —— 
and common earth. Most of them are rutty, al 

are dirty, many are full of ugly holes, mud-puddles, 
and man-traps and horse-traps. On new and un- 


accepted streets, flanked by splendid residences, | 


no work has been done for two years or more. 
The older streets have been torn up and disfigured 
by the gas company, and the Street Superintendent 


either has no power to compel their ——— replace- | 


ment or he wilfully neglects to doso. The general 
condition of the streets close to the water front, 
where they should be above criticism, because of 
the great use made of them, is indescribably 


wretched, dilapidated, filthy. Flood and fire com- | 


bined could hardly have rendered some of them 
worse than they are and have been for several 
years. 

We have said that the situation is as bad as 
possible. This should be qualified. It is as bad 
as possible for the dry season; but it will be 
plying compcole, deepening, the sodnoles and 

g Is, & m 
many of the streets absolutely impass- 


able for anything on wheels. It is worth while, 
also, in the subject of street improve- 
ment, to note that the system of sweeping our 


These | 
buildings have been erected, and the ge od 
Ss. 


= Sas 
' streets is abominable. 


CONTRACT JOURNAL 


It is sweeping without | WaTeR RATES IN PITTSFIELD, Mass.—The new 
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cleansing and removing the collected filth. Market | Water rates adopted by the fire district and the commis- 


street is he every day, but every evening from 
2to7 o'clock, when it is most by the pedes- 
trian class, it is the dirtiest thoroughfare in the 
city. The sweepings. ground into fine particles, 
saturated with alt 


sometimes including the glanderous droppings of 


sioners have been published. The principal changes 
are: Water-closets, not approved by the commissioners 
and without automatic arrangement for shutting off, 
$12.50, instead of $3.50 a year; hose for cleaning car 
riages, $18.75, instead of $3.50; metred water for six 


unclean and unhealthy things, | months, 12'4 cents a thousand for the first 50,000 gal- 


lons, 10 cents for the next 100,000, 7'¢ for the next 


diseased horses. as infectious asthe smal -pox or | 500,000 and all in excess of that 6% per each 1,000. 


leprosy, ure scattered by the west wind over all | 


the pavements, inhaled in the nostrils, eyes, throats 
of everybody on the street, not merely to their 
= discomfort, but to the constant peril of their 

ealth. Science has recently proclaimed the fact 
that the expectorations of persons afflicted with 
tuberculosis, inhaled into the lungs of any healthy 
person, will breed tubercles, and cause consump- 
tion, asthma, bronchitis, catarrh. If this be so, it 
is no wonder, considering the slovenly mode of 
sweeping our streets, that the weekly bills of mor- 
tality show so large an account of deaths from 
these causes.—Chronicle, Aug. 17. 

i 

CITY IMPROVEMENTS AND MALARIA. 

The very remarkable increase of malarial disease 
in the down-town sections of this City, which has 
| followed directly on the prosecution of the exca- 
| vation of the streets for steam pipes and electric 
mains, ought to lead sanitary engineers and 
scientific investigators to a thorough and exhaust- 
ive study of the conditions that govern the origin 
and development of malarial disorders. It has 
long been suspected by the most acute observers 
that there is an intimate relation between the de- 
velopment of malarial diseases and the setting 
\free of the carbonic acid in the soil; in other 
words, that intermittent fever and kindred com- 
plaints are only another name for slow carbonic 
oxide poisoning, and that the bypothesis of ma- 
larial germs is a purely fanciful mode of account- 
ing for the phenomena as<ociated with these dis- 
;eases. Some recent microscopic studies of mala- 
rial fever have clearly shown that the progressive 
destruction of the colored corpuscles of the blood 
is one of the principal physiological facts associ- 
ated with the paroxysm, and as this phenomenon 
is one common to the action of all narcotic 
poisons, such as opium, tobacco, &c., it forms 
one of the links connecting malarial troubles 
with diseases arising from the use of 
narcotic agents. Moreover, in the later 
stages of the opium habit, regular and periodical 
paroxysms of intermittent fever form one of the 
series of symptoms that announce impending dis- 
solution, and in the tobacco habit, when carried to 
an excess that impairs the constitution, such 
paroxysms regularly precede the onset of paraly- 
sis. Itisa curious fact, also, to be noted in this 
connection, that carbonic acid in small doses, long 
| continued, produces a type of periodical fever that 
can scarcely be distinguished from legitimate 


| malarial disease. Facts like these, conjoined to the 


knowledge that carbonic acid is a narcotic poison 
of the most silent and insidious kind, have led some 
|of our most prominent medical men of late to sus- 
| pect that investigation as respects the etiology of 
|malarial disease has been misdirected for many 
| years, and to advocate a complete and thorough 
| re-examination of the whole subject, with a view 
| to settle the question of in how far the constant 
presence of asmall admixture of carbonic acid 
gas in the atmosphere, brought about by excava- 
tions like those now in progress in the lower part 
;of the city, by the decomposition of vegetable 
matter, or by other causes, may be instrumental in 
the production cf a group of diseases hitherto 
ascri to the operation of germinal matter flcat- 
ing in the air.—N. Y. Times. 
0 +0 @ 0 
EGYPTIAN STATISTICS. 

On December 31, 1878, the distribution of the 
population of Egypt was, at Cairo, 327,462; Alex- 
|andria. 165,752; Damietta, 32,780; Rosetta, 16,243; 

Suez. 11,327; Port Said, 4,854; other towns, 11,747; 
| provinces, 4,948,512; making a total of 5,517,627. 


GENERAL INTELLIGENCE. 


leased to publish in these 
may be furnished us. 
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Scarcity or WaTER.— Water is scarce at Marblehead 

| Neck, Mass., and some families are paying 60c. a 

barrel for the —_ Other families have cisterns filled 
of 16,000 to 20, gallons scenaity. 

Low WatEer.—The New Haven Water Company re- 
ports Lake Whitney lower than it has been for eleven 
| years. New Haven uses 7,000,000 gallons daily, and its 
7 are cautioned to economize. A main is being 
to draw from Lake Saltonstall. 


EXTENSION IN PITTSFIELD, Mass.—A new 4-in. water 


| main is being laid on Onota st., from Linden to West, 
| and the trenches for a part of the way require blasting 
| through the rocks. 

| Estimate ror WaTER-worKs.—The Council of Al- 


monte, Ont., have engaged Mr. Keefer, Civil Engineer, 

at a cost of $500, to an estimate of water-works. 

es w is in print, asking for money 
a ; 


WatTER IN Eoypr.—A large supply of fresh water 
has been discovered at Alexandra in some old forgotten 
wells. 

PLANKINGTON, 
water. 

HOLYOKE, Mass., manufacturers are allowed only 
their minimum rates of water, the Water Power Com 
pany permitting no excess, as usual. Low water is 
the trouble. 

THE Philadelphia Council has appropriated from the 
surplus fund $250,000 for the completion of a section of 
the East Park reservoir. 


NORTHAMPTON, MAss., contemplates increasing its 
water supply from a little pond about two miles above 
Leeds. It is fed by springs of pure water and has no 
apparent outlet. It holds about 9,000,000 gallons of 
water, or a third more than the town reservoir, acd it 
would cost but a trifle to add it to the town’s supply. It 
has been called *‘ Hanging mountain pond,’’ though not 
near that mountain. Should the board be able to 
purchase the pond at a fair price, the question of a 
water supply in times of drouth may be simplified. 


THE WATER COMMISSIONERS OF BOSTON -announce 
that there is not more than 40 dsys’ supply of water on 
hand, and talk of shutting down on lawn sprinklers. 


THE RESERVOIR at Greenfield, Mass., holds a month's 
supply. 

WATER IS SO SCARCE in some of the towns on the 
North Shore that Boston families located in cottages 
are sending their servants to Boston to do washing in 
their city residences.— Exchange. 

THE CurRTIS REGULATOR Company.—The Locke Reg- 
ulator Company has been merged in the Curtis Regula- 
tor Company, of 59 Beverly street, Boston, Mass. The 
latter company will continue the manufacture of the 
Locke regulator. 


THE water supply for the first district of North 
Adams, Mass., owing to the increase in population, and 
the limited supply which the district controls, is too 
small, and N. W. Greene has presented to the pruden- 
tial committee a plan to provide for future wants by 
sinking a gang of driven wells, and connecting them so 
that, by a pump, connection may be made with the 
street mains. He guarantees all expenses and a satis- 
factory supply. 

Gas vs. ELECTRICITY.—Dr. Siemens, in a recent ad- 
dress before the British Association, said that the 
companies could afford to view the new light with 
equanimity, inasmuch as their by-products are worth 
£3,000, per annum more than the cost of the coal 
from which they are made. 


nny inthe act 
ELECTRICITY. 


Tue Philipsburg Electric Light Company, of 
ae a., was chartered last Tuesday. Capital, 
$8,000. 


Dakota, will bore for artesian 


THE TELEPHONE IN NEw ENGLAND.—The newly or- 
ganized Bay State telephone company is surveying for 
a direct an ees line from Boston to Framing- 
ham, which will be equipped with No. 4 wire, the larg- 
est ever used in the business. The object is to overcome 
the resistance heretofore so troublesome on long routes. 
This line will cost double that of the ordinary kind, and 
will connect with the new line already built between 
Worcester and South Framingham. A Worcester tele- 
pbone force has also been engaged to put up a line be- 
tween Worcester and Boston. The company propose to 
have a wire from Worcester to Providence this fall and 
make other extensions if cable.. The new line be- 
tween Boston and Framingham will probably be in 
working order October 1. syndicate of men living 
in Boston and Framingham, who have bought the 
Western Massachusetts company’s lines, propose to in- 
crease its capital to $80,000. 


E.ectric Licut ry Wisconsin.—Three of the elec- 
tric towers are completed in Fond du Lac, and the 
Mayor promises to have the city lighted by this means 
on Monday night next, at the outside. It was intended 
to put up five towers, but the engine-bouses on which 
two of them were to be placed are found to be too weak. 
They will go up, however, in the near future if the light 
proves a success, 


THE Pottstown (Pa.) Iron Co. are preparing to light 
their works, inside and out, by electricity, the Edison 
lights being selected for the purpose. 


AN ELectTRIC RAILWAY FOR THE Swiss.—GENEVA, 
Sept. 4.—A syndicate of London capitalists have en- 
tered into a contract for the construction of an electric 
railway, upon the Edison system, between Geneva and 
Fernex and Geneva and St. Julien. 


Erie, Pa., is soon to have electric lights. 


Use oF THE ExLxctric Licnt In War.—The use of 
the electric light in warfare seems not as yet to be 
thoroughly perfected. An experiment was made with 
it the night by the Superb, now lying off Ramleb, 
but, in the cautious nana of the Times’ correspond- 
ent, whetber it was an advantage or otherwise is an 

n question. Inasmuch as the officer in c' 
picket, whose duties it was su d to assist, com- 
plaiaed that it was generally on his own men that the 
Jight was thrown, while all around them was wrapped in 
more than Egyptian darkness. It seems rather as 
though on that occasion, at least, it was very much 
otherwise. Indeed, one feels inclined to say of it much 
what Sam Weller said of the dark lantern with which 
Mr. Pickwick 


to from discovery the mid- 
night loves of oo Winkle and Miss Allen: “ Wery 
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nice things, if they’re managed properly: but when you 
don’t want to be seen, I think they’re more useful arter 
the candle’s gone out than when it’s light.” 

—— 900 —— 


STREETS, DRAINAGE, ETC. 


| 

COUNCILMEN INSPECTING THE StrReEETS.—Council- | 
men of Philadelphia, composing the highway commit | 
tee, recently inspected certain streets, and found that | 
the contractors had neglected their work on several. | 
OsHKOSH, Wis., wants its streets systematically num- | 
bered. | 


It is said that twenty miles of new pavement are | 
being laid in Atlanta, Ga. | 
— ooo — | 
RIVERS AND HARBORS. 
Tue DELAWARE Bay LicgntHovuse.—The Lighthouse | 
Board has made its report to the Secretary of the Treas- | 
ury of the operations of the lighthouse service for the | 
fiscal year ended June 30, 1882. An appropriation of | 
$75,000 is recommended for the completion of the light- 
house in Delaware Bay to take the place of the fourteen- 
feet-bank lightship. | 
Tue Potomac RIvER IMPROVEMENT.—Major Hains, | 
the U.S. Engineer in charge of the Potomac river im- | 
provement, is busy with his plans and will commence | 
operations as soon as possible. | 
A NortHern WaATERWAY.—The project of the Hud- | 
son’s Bay Company in putting a steamboat on the Atha- | 
basca River is a movement that promises the most im- | 
portant results to that far-off country, and is one of the 
most daring of the many flights of enterprise that have | 
marked: the opening up of the northwest, and much 
greater than their other act of building a tramway 
around Grand Rapids and putting steamers on the Sas- 
katcbewan. When a railway is builc across an unopened 
country, a line of settlement is sure to follow, and to 
contribute largely to furnishing traffic for it; but this 
case is widely different, for its mission will be to open 
up a country at present unsettled by any save the em- 
ployés of the Hudson’s Bay Company, some mission- 
aries, a few traders, and a mere bandful of men who 
have gone in this season to test the agricultural capa- 
bilities of the country to which the Athabasca affords 
the readiest access, and which is reported as being equal 
in fertility to any part of the continent. The steamer 
in question is no mere toy affair, but will be worthy of 
the noble stream it is to ply upon. It will be provided 
with powerful machinery of the most modern character, 
only equaled by that of the new steamer now being 
placed on the Saskatchewan. Few people can form an 
adequate couception of the difficulties to be overcome 
in taking the pondrous machinery overland to its desti- 
nation, nor the amount of Jabor that will be involved 
in getting the necessary timber and material ready in 
these remote regions, where everything is done by hand, 
and where skilled workmen of the various classes neces- 
sary to construct the vessels must all be taken in by the 
company. Captain Smith, so favorably known on the 
Saskatchewan, will probably be sent north to superin 
tend the construction of the new vessel. The machin- 
ery. etc., were taken to Carlton a short time ago, 
and dispatched to their destination by the com- 
pany’s ordinary route. The successful working of this 
Cons will give an impetus to travel and trade that will 
soon make the present organized territories, with their 
lines of steamers and railways, seem to be among the 
central if not the eastern territories. This boat will be 
the pioneer in opening up a system of magnificent 
water-stretches far grander and of greater extent than | 
the famed St. Lawrence system.—Saskatchewan Her- 
ald. 





—000 ——_—_ 
RAILROADS. 


Tue Atchison Company has completed its purchase 
of the Leavenworth, Topeka & Southwestern Railway. 
It is understood that the Atchison had to compete with | 
the Rock Island for the purchase of this promising 
rival, and there is also reason to believe that the Union 
Pacitic is associated with the Atchison in this matter, 
the object being to secure possession of the railway sys- 
tem of Kansas. 

New York, West SHore & Burravo.—One of the | 
most important railway euterprises of the countr 
under process of construction is that of the New York, 
West Shore & Buffalo Company, which is at work upou 
a double-track road of the best construction between 
New York City and Buffalo via Schenectady, Roches- 
ter, etc. This roadis being constructed by the Nor.h 
River Construction Company, the President of which 
gives the following account of the present status of the 
Construction Company and the railroad. The author- 
ized capital is 100,000 shares, valued nominally at $10,- 
000,06 The receipts to date from bond subscriptions, 
stock, etc., $12,849,184.40. The disbursements are 
$12,088,511.79, having cash assets of $760,672.61. | 
Other resources are West Shore bonds, less subscrip 


tions paid, $9,704,500; baiance due on construction | gra 


company stock, $4,006,900; total resources, $14,472,- 
072,61. Deduct bond subscriptions that may not be 
collected ($2,675,000) and liabilities (228,450) and there 
remaias available cash assets of $11,568,622.61. The | 
estimated cost of the completed road from Corn- | 
wall to Albany anc to the Oswego | 
Canal, in Svracuse, is $18,794,279, ‘of which | 
there has already been paid $9,882,916, leaving yet to | 
be paid to complete the roadway, track, superstructure, | 
buildings, and for all other matters, to Albany and | 
Syracuse, $8,911,363. After completing the road to | 
Syracuse there will be in the treasury of the company a | 
surplus of $2,657,260 to be applied on equipment and | 
for construction west of Syracuse. The total cost of | 
the road from Cornwall to Buffalo (double track), a dis- | 
tance of 372% miles, with a_ single track branch to | 
Albany (13 miles), is estimated at $30,100,000, or, in- | 
cludiag the cost of equipment, $34,160,000. Of this | 
amount there has already been expended the sum of 
$11,109,889. Balance required to be spent to finish and | 
equip to Buffalo, $23,050,161. The present available | 
cash resources of the Construction Company applicable | 
to this work are, as before stated, $11,568,423, ving | 
a balance of $11,481,588 which will still be in | 
order to complete and equip the whole road, pro- 





vide this $11,481,538 the Construction Company will 
control about $26,000,000 of West Shore ae 
bonds and $30,000,000 of its stock. The lus 
said securities will be for account of the stockholders of 
the Construction Company. The total amount a 
to date on the construction of the West Shore & ltuffalo 
road is $17,609,839. It is e that cars will be 
running between New York and Albany by Jan. 1, 
1882, and to Buffalo Jap. 1, 1883. 

TWENTY NEW railroads are said to be in proce-s of 
construction in Florida. 


EARNINGS OF THE D. R. G. R. R.—The following cir- 
cular has been issued by the president to the stock- 
holders: The gross earnings of the Denver & Rio 
Grande Railway (construction material being deducted) 
for the years 1881 and 1882, so far as reported, present 
the following com ms: The gross earnings for the 
month of July, 1882, declined four (4) per cent. on the 
same ae for July, 1881. The gross earnings for 
the month of August, 1882, declined one (1) per cent. 
from those of August, 1881. The gross earnings for the 
first seven (7) months of 1882, gained over fifteen (15) 
per cent. over the same earnings for the first seven (7) 
months of 1881. 


THe Mexican NationaLt.—A dispatch from Mon- 
terey, Mexico, Sept. 1, says: “‘ The first passenger train 
on the Mexican National lroad entered this city last 
evening. The road is now completed from Corpus 
Christi, Texas, to this point, a distance of 330 miles. 
The opening of this line makes Monterey the t 
piewas to Mexico from the United States. e in- 

bitants are wild with delight, and visitors are re- 
ceived with the most enthusiastic acclamations, thou- 
sands blocking the railroad station to witness the arriv- 
al of the iron horse. The track is being vigorously 
pushed toward Saltillo, 70 miles south; also from the 
city of Mexico to Acambaro, which place, it is noped, 
will be reached in December. The intervening gap, 
from Saltillo to Acambaro, 490 miles, bas been pro- 
vided for by a London subscription, and efforts are 
being made looking to its completion by next summer. 
This will place through.rail connection with the city of 
Mexico from New York City.” 


‘*Crry oF Mexico, Sept. 2.—The government engi- 
neers having reported that the Toluca division of the 
Mexican National Railroad is solidly built, it will be 
opened to Traffic next Monday. To-day the company 
gave an excursion to Toluca, which was attended by 
cabinet ministers, congressmen and many other distin- 
guished persons. 

R. R. Statistics.—Railway building in the United 
States has proceeded during the last month with extra- 
ordinary vigor. The following table shows the number 
of miles of main track—not including side track or ad- 
ditional tracks—laid during the month of August: 

Miles.| States. Miles. 


Lines. 
| 10.00 


os 
~ 
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62.00 New Jersey 
14.00, New York 
54.30 North Carolina... 


2 
1 
1 
2 
2 
1 
6 
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Maryland......... 1 5.00) Virginia 
Massachusetts.... 1 


2.50|Wisconsin. .. 


TOO Sr IU ck nee bes ceuh a. pastcesesee 
Total, Jan. 1 to Aug. 31 
The month of August bas also been notable as witness- 
ing the practical completion of two important East and 
est lines—the New York,Chicago and St. Louis Rail- 
way, 523 miles long, and the New York, Lackawanna 
and Western Railway, over 200 miles. Great progress 
has also been made on another competing line to the 


& 


| 


| East, the Chicago and Atlantic—upon which the track 


is now about one-half laid—and on other important lines, 
such as the Nurtbern Pacific, Atlantic and Pacific, 
Southern Pacific, California Southern and several other 
great roads. 


A Penna. RoaD CHARTERED.—On the 6th a charter 
was issued to the Swatara Railroad Company, which 

roposes the construction of a 3-mile line, connecting 
with the Philadelphia and Reading at Steelton. The 
capital stock is $30,000. The corporators are L. 8. 
Bent, Steelton; Lyman D. Gilbart, Harrisburg, and D. 
F. Barker, Philadelphia. 


THE Unron PAactFIC owns and operates 3,774 miles 
of road and, besides, owns a controlling interest in the 
Utah Central (280 miles), Nevada Central (93 miles), 
Central Branch (886 miles), and will soon have com- 


| pleted the Oregon Short line (600 miles), making a 


nd total of 5,133 in the Union Pacific system. Nor 
is the work of extension yet finished. The Denver & 
South Park line is being built into the Gunnison district 
of Colorado in search of coal, and it is hinted that this 


‘line may be continued to Salt Lake if rival roads force | 


the Union Pacific to take the step of self-defense. It is 
intimated that a road from ’Frisco, Utah, the terminus 
of the Utah Central, may be built to the Pacific if 
necessary. The earnings grow more and more satis- 
factory. The earnings for August are reported at 

2,762,107, an increase over last year of $123,448. 

Tus New York, Curcaco & St. Louis Roap.— 
Brown, Howard & Co., the contractors for the New 
York, Chicago & St. Louis Road, have formally an- 
nounced the completion of their contract. The road 
has been finish between Chicago and Buffalo and 
turned over to the railroad Company, which has also 
annouaced the fact that they ormal possession 
of the property. Until further orders all empioyés 
will continue in their present positions under the 
direction of Engineer Latcha, of the ‘‘ Nickel Plate,” 
who has charge of D. 

Tre CHICAGO AND ATLANTIC RaILROAD has just been 
completed. The road extends from Marion, O., where 
it connects with the New York, Pennsy!vania and Ohio, 
to Chicago, and is 257 miles in length, and will have 


02 | will have a fron 


equipments will be as fine ax 

e country. The road-bed is laid 

Tegra Weir emcee oa ae at 
n ion to oj 

business about October 1. See ee 


THE Mexican National Construction Co., 47 Willia 
street, state the following : The track of the Mexican 
National Railway reached Monterey Sept. 1, three bun- 

r y-three (83°) miles from Corpus Christi, 
Including this, the company have already five hundred 
and twenty (520) miles finished in Mexteo and Texas, 
and will probably have six hundred (600) in October 
Montere is about five hundred (5@) miles from Mara. 
vatio, which the track is a to reach from the 
City of Mexico next month. Over nine hundred (900) 
miles have been subscribed for. 
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CANALS. 


CaNnaDa’s NEW CANAL.—TRENTON, Ont., A 
The first sod of the Murray Canal was turned to-day 
with appropriate ceremonies. The canal connects the 
head waters of the Bay of Quinte with Lake Ontario 
and will be completed in three years. : 

THE PanaMa CaNAL.—A Panama despatch says: A]] 
the heavy work on the Interoceanic Canal is to be 
stopped. The rainy season so far has been a very light 
one, yet it is found that even a slight rainfall impedes 
all work and in low ground entirely prevents its being 
carried on. The men who attempt to work fall sick and 
the men in charge of gangs of rers say that none of 
them can work more than three days a week, the re- 
mainder being passed in bed with fever. 


——-eeeo—_—— 
CONTRACTS LET. 


GRANITE CuRB ConTRacT LET.—WASHINGTON, Sept. 
6.—L. 8, Filbert, of Philadelphia, bas been awarded 
the contract for the granite curb and granolithic pave- 
ment for approaches to the Government Building at 
Philadelphia at his bid of $9,560. 


Bips FOR HEATING APPARATUS AND JOINER’S Work. 
—Bids were opened at the Treasury Department for 
heating apparatus for the Albany Custom House. 
Frederic Tuder was the lowest bidder, at $19,423, and 
will probably get the contract. Bids were also opened 
for joiner’s work on the Danville (Va.) court house, the 
lowest bid for which was Robert Davidson, of this city, 
$10,708. 

Crry Hatt Contract Let.—Pueblo, Colorado, has 
contracted for a new city hall to cost $10,894. 

Court-Hovusg Contract Let.—A new contract bas 
been let to complete the court-house at Escanaba, Mich., 
and the work is again progressing. 


BUILDING. 


A LARGE shingle mill is to be built at Muskegon, 
Mich. 

A New Ferry Hovse In tars Crry.—Laborers are 
now engaged tearing down the old ferry-house at the 
foot of Wall street, to make room for the more modern 
structure about to be erected by the Union Ferry Com- 
pany. The new ferry-house will be similar to the one 
at the foot of Montague street, Brooklyn. The building 
of 126 ft., it will be 150 ft. deep, 
and its extreme height will be 70 ft. It will be finished 
in bard wood and gilt and will be of more elaborate 
workmanship than the one in Brooklyn. Mr. George 
Wright, the Superintendent of the Union Ferry Com- 
pany, hopes to have the building completed in three 
months. 


Tur New EppystTong LIGHTHOUSE is built of 2,171 
stones, containing 63,022 cubic ft. or 4,668 tons of 
masonry. The amount of stone contained in the tower 
of the oa ghthouse was only 988 tons. Itis believed 
that the sheer w t of the new tower will enable it to 
withstand a consi le force of wind or wave. Every 
stone is dovetailed above, below and on all sides, and 
the work is cemented. Up to a height of 254 ft. above 
the level of high water the tower is solid, the ex- 
ception of a space given to a large water tank. 

Oprra-Hovusr.—Bethlehem, Pa. , is to have a $30,000 
Opera-house. 


. 31.— 


LABOR. 


Waces IN Fiorimpa.—The prices for labor on the 
Cumberland Sound and also on the St. John’s jetties, 
Fla.,were for the last six months $1.25 to $1.75 per day 
for workmen and white laborers, the price 
being paid to the latter and to sailors on she stone boats. 
Mat builders received $2 to $3.50 per day, the latter 
rice to bosses. Jack carpenters $60 and $75 per 
month, days of ten hours; $3 a night each man was 
paid for night work. 

Boston’s 40 stone-cutters working on the new system 
of sewerage work nine hoursa day, and demand that 
their wages be raised to $3. 


————_2oe 
BRIDGES. 


THE RIvER Po, between Pavia and the sea,was never 
bridged by the Romans, but within twenty years four 
bri have been built over it. These bridges are 1,900, 
2,600, 1,899 and 1,312 ft. long respectively, and are all 
iron girder bridges. 





